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(54) CLOCK SYNCHRONIZATION SYSTEM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To quicken the frequency pull-in time of clocks and to 
monitor frequency abnormality in real time by calculating a frequency fluctuation 
amount per short time and performing control by it when system clock reference 
information SCR arrives in unequal intervals. 

SOLUTION: The SCR 0 which arrives at in a first time is loaded to a counter 6 as an 
initial value and a CPU 11 performs calculation from the SCR (n) which arrives at in 
second and succeeding times. That is, the system clock counter value SCCn of the 
counter 6 is latched to an FF 7 and calculated at the separation timing of the SCR (n). 
By the calculation, the frequency fluctuation amount Af to the SCR of the SCC per unit 
time is obtained. Then, the frequency phase control of a voltage controlled oscillator 
VCXO 5 is performed corresponding to the frequency fluctuation amount Af. Also, when 



the arrival time difference of the SCR is smaller than a prescribed value, since a 
reception SCR error affects frequency fluctuation, the calculation is performed by the 
SCR received in the next time at the time. 
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CLAIMS 
[Claim(s)] 

[Claim 1] As opposed to the encoded information encoded by sampling the 
information which should be transmitted with a sampling clock A separation 
means to be the clock synchronization system of the receiving side in the 
transmission system which multiplexes intermittently the digital information 
which carried out counting of said clock, and transmits it, and to separate said 
digital information from multiplexing receipt information, An armature-voltage 
control oscillation means to operate on the same frequency as the frequency of 
said clock, counting which carries out counting of the oscillation clock of this 
armature-voltage control oscillation means - said counting at the time of a 
means and separation of said digital information — by the enumerated data of a 
means, and said digital information separated by said separation means The 
clock synchronization system characterized by including the control means 
which computes the amount of frequency drifts of said clock per unit time 



amount, and generates the control voltage of said armature-voltage control 
oscillation means according to this calculation result. 

[Claim 2] said counting -- the separation timing of said digital information of the 
beginning according [ a means ] to said separation means - answering - this 
first digital information -- said counting - the clock synchronization system 
according to claim 1 characterized by being constituted so that it may load to a 
means. 

[Claim 3] Said control means is a clock synchronization system according to 
claim 1 or 2 characterized by having a calculation means to compute said 
amount of frequency drifts, a means to change this calculation result into an 
analog quantity, and a means to output to said armature-voltage control 
oscillation means by making this analog quantity into said control voltage. 
[Claim 4] claims 1-3 characterized by said information which should be 
transmitted being an image and speech information -- either the clock 
synchronization system of a publication. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the clock 
synchronization system of the receiving side in the transmission system which 
multiplexes intermittently the digital information which carried out counting of the 
clock concerned, and transmits it about a clock synchronization system to the 



encoded information encoded by sampling information, such as image voice, 

with a sampling clock. 

[0002] 

[Description of the Prior Art] The example of this conventional kind of clock 
synchronization system is shown in the block diagram of drawing 3 . Drawing 3 
(A) is a transmitting-side block, and the coded data 101 which was sampled by 
the system clock 102 which is a sampling clock, and was encoded serves as one 
input of the multiplexing section 8. moreover, the counter 9 which carries out 
counting of the system clock 102 concerned prepares ~ having ~ **** - this 
counting -- the outputs 103 are the other inputs of the multiplexing section 8 as 
system clock reference source SCRn (used as clock recovery information in a 
receiving side). 

[0003] In addition, SCRn When "n" indicates the serial number of SCRs 
multiplexed (number) to be coded data 101 intermittently in the multiplexing 
section 8 and sets the first SCR to n= 1 , n will take one or more integers. 
[0004] In the multiplexing section 8, coded data 101 and SCRn 103 which is 
counter digital information are multiplexed, and it is inserted in the 
predetermined part of the header unit of a transmitting frame, and is transmitted 



as multiplexing data 104. 

[0005] If drawing 3 (B) is referred to, the receiving-side block is shown, and the 
received multiplexing data 104 will be supplied to the separation section 1, and 
will be divided into coded data 105 and SCRn 106, respectively. SCRn 106 - 
difference - a vessel 2 - it becomes the force much more, in addition the latch 
output of FF7 for a data latch (flip-flop) supplies an input -- having -- both 
difference - a value is drawn. 

[0006] this difference -- since a value is a digital signal, it is changed into an 
analog signal with D/A converter 3, and serves as control voltage of VCXO 
(voltage-controlled oscillator)5 through LPF (low pass filter)4 which graduates 
this analog signal. This VCX05 is constituted so that the same frequency as a 
system clock 102 may be oscillated, and this oscillation output is used as a 
sampling clock 109 in a receiving side. 

[0007] This oscillation output 109 is inputted into a counter 6, and counting is 
carried out one by one. the initial value of this counter 6 -- difference - the initial 
load value 108 from a vessel 2 is loaded, this counting - output SCCn it latches 
to FF7 as a system clock counter value (SCC) for every timing of the SCR latch 
pulse 107 from the separation section 1 - having -- the latch output concerned -- 



difference it becomes the other inputs of a vessel 2. 

[0008] 1st received SCR1 It is loaded to a counter 6 as initial value. SCRn which 
arrives 2nd henceforth difference - a vessel 2 -- enumerated data SCC 2 of a 
counter 6 SCR2 which it was compared, respectively, and VCXOS was 
controlled according to the difference, and was received SCC2 It is controlled in 
agreement. By this control, the clock with which the phase of the oscillation 
output of VCXOS synchronized with the sampling clock of a transmitting side will 
be obtained by the receiving side, and the clock recovery by the receiving side is 
possible. 

[0009] In addition, about this clock recovery (synchronization) method, it is 
specification document ISO/IEC. It is shown as ANNEX (appendix) of 13818-1. 
[0010] 

[Problem(s) to be Solved by the Invention] With this conventional technique, it is 
the clock recovery information SCRn at the clock recovery (synchronization) 
method in a receiving side. Difference with the enumerated data of the counter 
which carries out counting of the self-propelled clock of VCXO in which 
armature-voltage control is possible is taken, and this VCXO is controlled 
according to that difference, and periodically, renewal of control voltage is 



possible and it has come. 

[0011] However, SCRn which is clock recovery information by factors, such as 
constraint by format of a transmission system, and high promotion of efficiency 
of the transmission efficiency of the coded data of an image, Sending-out 
spacing may serve as adjustable. Thus, when there is a frequency drift on a 
time-axis locally, by the conventional method, the frequency drift cannot be 
followed but there is a fault that as a result clock recovery (synchronous 
processing) becomes late. 

[0012] The object of this invention is the clock recovery information SCRn. Even 
if sending-out spacing serves as adjustable, it is offering the clock synchronous 
system which enabled it to make time amount (drawing-in time amount) in which 
the playback clock in recovery shifts to the synchronizing stable state from the 
condition (drawing-in condition) that the clock and frequency of a transmitting 
side do not synchronize into smallness. 
[0013] 

[Means for Solving the Problem] As opposed to the encoded information 
encoded by sampling the information which should be transmitted with a 
sampling clock A separation means to be the clock synchronization system of 



the receiving side in the transmission system which multiplexes intermittently the 
digital information which carried out counting of said clock, and transmits it, and 
to separate said digital information from multiplexing receipt information, An 
armature-voltage control oscillation means to operate on the same frequency as 
the frequency of said clock, counting which carries out counting of the oscillation 
clock of this armature-voltage control oscillation means - said counting at the 
time of a means and separation of said digital information - by the enumerated 
data of a means, and said digital information separated by said separation 
means The clock synchronization system characterized by including the control 
means which computes the amount of frequency drifts of said clock per unit time 
amount, and generates the control voltage of said armature-voltage control 
oscillation means according to this calculation result is obtained. 
[0014] A means answers the separation timing of said digital information of the 
beginning by said separation means, and said counting ~ It is characterized by 
being constituted so that it may load to a means, this first digital information -- 
said counting - said control means It is characterized by having a calculation 
means to compute said amount of frequency drifts, a means to change this 
calculation result into an analog quantity, and a means to output to said 



armature-voltage control oscillation means by making this analog quantity into 
said control voltage. 

[0015] An operation of this invention is described, clock recovery information 
SCRn difference with the output meter numeric value of VCXO - since the 
frequency deviation per unit time amount is computed and VCXO is controlled by 
frequency deviation per this unit time amount with the value - SCRn it is not 
dependent on sending-out spacing - ******** - SCRn like the former therefore It 
prevents that the synchronous drawing-in time amount by inequality sending-out 
spacing becomes long. 
[0016] 

[Embodiment of the Invention] The example of this invention is explained to it, 
referring to a drawing to below. 

[0017] Drawing 1 is the block diagram of the example of this invention, and the 
same sign shows drawing 3 and an equivalent part. Drawing 1 (A) is a 
transmitting-side block diagram, is equivalent to drawing 3 (A), and omits the 
explanation. 

[0018] Drawing 1 (A) is a receiving-side block diagram, and is attached and 
stated to the part which is different from drawing 3 (B). the difference of drawing 



3 (B) - CPU (processor for control voltage count) 1 1 which replaces with a vessel 
2 and makes the motion control shown in drawing 2 in this example - using it -- 
**** -- an input -- the former - the same -- SCRn Latch output SCCn by FF7 it is . 
[0019] Explanation of operation is given referring to the flow chart of drawing 2 . 
First, initialization of the number n of Reception SCR and the control voltage 
value V of VCX05 are initialized (n= 0 and V=Vo), and it becomes (21) and the 
arrival waiting of SCR (22). 

[0020] SCR0 which reached the 1st time It is loaded to a counter 6 as initial 
value (23-25). therefore, SCRn which arrived 2nd henceforth from -- CPU11 will 
calculate. Namely, SCCn of a counter 6 SCRn It latches to FF7 to separation 
timing (23 24), and count is made (26 28). 

[0021] This count is shown [ that detail ] in drawing 2 (B) and needed. 

[{(SCCn-SCRn) - (SCCn-1-SCRn-1) -} /[ (SCRn-SCRn-1) ]] x106 - (1) 

The becoming count of a formula is made. The denominator of this (1) type 

shows receiving spacing of SCR, and, therefore, this (1) type expresses amount 

of frequency drifts deltaf to SCR of SCC per unit time amount. 

[0022] It responds to this amount of frequency drifts deltaf, and is the control 

voltage Vn of VCXQ5. It is generated and the frequency phase control of VCXQ5 



is made (29). In this case, supposing the property of VCX05 to be used is S 
(ppm/Voltage), it is this control voltage Vn. It becomes the value which added 
delta V=delta f/S to the current value. 

[0023] In addition, if the time-of-arrival difference of SCR is smallness from the 
predetermined value Q, since SCC of the counter 6 of a receiving side and the 
error of Reception SCR will affect a frequency drift, count is made in this case 
next time using SCR of reception, without calculating (26 27). 
[0024] 

[Effect of the Invention] the case described above so that SCR may arrive at 
intervals of an inequality like according to this invention - the difference of 
conventional SCR and SCC - since it considered as the method which 
computes and controls the amount of frequency drifts per short time as 
compared with the method which integrates with and controls information, it is 
effective in becoming possible to carry out frequency drawing-in time amount of 
a clock early. 

[0025] Moreover, since the amount of frequency drifts is always calculated, it is 
effective in the ability of whether the frequency range specified to the 
international standard etc. is filled, and whether the frequency serves as 



abnormalities to supervise on real time. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the example of this invention. 



[Drawing 2] It is the flow chart which shows actuation of the example of this 
invention. 

[Drawing 3] It is drawing explaining the conventional clock synchronous system. 
[Description of Notations] 
1 Separation Section 

3 D/A Converter 

4 LPF 

5 VCXO 

6 Nine Counter 

7 FF 

8 Multiplex Section 



